AMENDMENTS TO THE SPECIFICATION 

1 ) Please replace the paragraph beginning at pagel , line 5, with the 
following rewritten paragraph. 

— This application is a divisional of U.S. Non-provisional Patent 
Application Serial No. 10/075.316 filed February 14. 2002. which is a 
divisional of U.S. Non-provisional Patent Application Serial No. 09/282.943 
filed April 1. 1999. now U.S. Patent No. 6.413.581 B1. which is a divisional of 
U.S. Non-provisional Patent Application Serial No. 08/899.257 filed July 23, 
1997. now U.S. Patent No. 6.027.766. which claims the benefit of U.S. 
Provisional Application Serial No. 60/040,566 filed March 14, 1997. U.S. 
Provisional Application Serial No. 60/040,565 filed March 14, 1997, and U.S. 
Regular Application No. 08/899.265 to Greenberg et al., entitled 
"Photocatalytically-Activated Self-Cleaning Appliances", filed even date 
herewith, now U.S. Patent No. 6,054,227 are also related to the present 
application and are hereby incorporated by reference. — 

2) Please replace the paragraph beginning at page 6, line 17, and 
ending on page 7, line 16, with the following rewritten paragraph: 

- The PASC coating 24 must be sufficiently thick so as to 
provide an acceptable level of PASC activity. There is no absolute value 
which renders the PASC coating 24 "acceptable" or "unacceptable" because 
whether a PASC coating has an acceptable level of PASC activity is largely 
determined by the purpose and conditions under which the PASC coated 
article is being used and the performance standards selected in connection 
with that purpose. In general, thicker PASC coatings provide higher PASC 
activity. However, other considerations may weigh toward a thinner coating, 
e.g. thinner coatings are preferred when the article is to have high 
transmission for aesthetic or optical reasons; the surface contaminants on the 
surface of the article are easily removed with a thinner PASC coating, the 
coating is exposed to substantial irradiation and/or the PASC coating 24 will 
be exposed to sodium ion poisoning discussed in more detail below. In a 



CVD process, a photocatalyticallv-active self-cleaning coating 24 is formed 
which may range from about 100A to 2500A thick. For a wide variety of 
applications, it is preferred that the PASC coating is at least about 200 
Angstroms (A), preferably at least about 400A and more preferably at least 
about 500A thick. It has been found that when the substrate 22 is a piece of 
float glass and the PASC coating 24 is an anatase titanium dioxide PASC 
coating formed directly over the piece of float glass by the CVD method, that a 
thickness of at least about 500A provides a PASC reaction rate in the range of 
about 2 x 10' 3 to about 5 x 10~ 3 per contimo r centimeter minute (hereinafter 
"cm" 1 min" 1 ") for the removal of a stearic acid test film when the PASC coating 
was exposed to ultraviolet radiation from a light source such as that sold 
under the trade name UVA-340 by the Q-Panel Company of Cleveland, Ohio, 
having an intensity of about 20 watts per square meter (hereinafter W/m 2 ) at 
the PASC coating surface which is acceptable for a wide range of 
applications. — 

3) Please insert the following paragraphs at page 14, line 8, after the word 
"method\ i.e. at page 14, between lines 8 and 9: 

- It was customary to attain a desired degree of oxidation in 
titanium oxide films by an evaporation technique carried out in two distinct 
stages: first, by depositing titanium oxide in an under-oxidized state and 
thereafter, by introducing an oxidizing atmosphere thereto to attain the 
desired degree of oxidation. It has been found according to the present 
invention that the titanium oxide can be successfully magnetically enhanced 
sputtered onto the substrate with the degree of oxidation desired, thus 
eliminating the need for further oxidation. Deposition of ideally oxidized 
titanium oxide films is also more easily controlled in the practice of the present 
invention than heretofore, yielding a more consistent final product. It is 
believed that the preferred titanium oxide films deposited according to the 
present invention comprise a combination of titanium dioxide intermixed with 
atoms and/or small agglomerations of titanium metal, i.e. films of titanium 
oxide having greater than 1.7 but less than 2.0 parts oxygen to parts titanium. 



and preferably between 1 .9 and 2.0. Such films may be characterized as 
having an optical extinction coefficient between about 0.03 and 0.3. preferably 
between 0.03 and 0.09, and most preferably between 0.06 and 0.08. The 
titanium oxide laver is preferably deposited with a thickness within the range 
of about 200 to 500 Angstroms to obtain the desired optical properties and 
film continuity. 

The titanium oxide layer can be deposited according to the 
present in vention bv magnetically sputtering a titanium metal cathode in an 
evacuated atmosphere having partial pressures of oxygen and argon. 
Initially, the coating chamber 12 is evacuated to less than 3x10-5 torr. after 
which an atmosphere of about 75% argon and 25% oxygen at a total pressure 
of about 6x10-4 torr is established. The cathode is activated at a preselected 
constant electrical power, and the deposition rate and total chamber pressure 
are established at preselected values. Upon reaching the desired coating 
conditions, the cathode is scanned across the surface of the substrate at a 
preselected rate to deposit a thin laver of an ideally oxide film thereon. The 
luminous transmittance of the substrate is monitored during deposition bv the 
photometer and photoelectric cell and decreases as the thickness of the film 
increases, from an initial value of about 90% for a glass substrate. Deposition 
rate, and therefore the degree of oxidation of the deposited titanium oxide 
film, is maintained constant either cyclically, or continuously, utilizing the 
embodiment of the invention. Deposition of the titanium oxide laver can be 
terminated when the luminous transmittance decreases to a value between 
about 72% and 76%. (about 80% to 85% of the transmittance of the uncoated 
substrate) a condition which is usually reached with a film thickness between 
about 300 A and 350 A. entailing about 5 to 7 passes of the cathode over the 
substrate. Generally during the above-described procedure, the oxygen input 
rate is gradually increased to compensate for decreasing amounts of 
outoassin g from the coating chamber. The titanium oxide laver can have has 
an optical extinction coefficient between about 0.06 and 0.08 upon deposit, 
according to the present invention. - 



4) Please replace the paragraph beginning at page 16, line 29, and 
ending on page 17, line 7, with the following rewritten paragraph: 

— Referring now to Fig. 2, in an alternative method of preventing 
sodium ion poisoning of the PASC coating, an SIDB layer 26 is provided 
between the PASC coating 24 and the substrate 22. The SIDB layer 26 may 
be the only layer between the PASC coating 24 and the substrate 22, or it 
may be one layer of a multilayer stack. Where a multilayer stack is employed, 
it is not required that the SIDB layer 26 be in contact with the substrate 22, 
provided the SIDB layer 26 is positioned between the PASC coating 24 and 
the substrate 22 to prevent sodium ion migration ( sodium ion shown in Fig. 2 
by the number "27") from the substrate 22 to the PASC coating 24. ~ 

5) Please replace the paragraph beginning at page 30, line 15, with 
the following rewritten paragraph: 

— The decreased PASC activity of Example 2 is believed to 
arise from the difference in titanium dioxide coating thickness between 
Examples 1 and 2, (about 2100A versus about 700-800A, respectively). More 
particularly, it is believed that the PASC reaction rate of Example 2 was lower 
than that of Example 1 due to the increased depth of sodium ion diffusion into 
the titanium dioxide coating of Example 2 as a larger percentage of the total 
thickness of the titanium dioxide PASC coating for the titanium dioxide PASC 
coating of Example 2 than that of Example 1 . It is believed that sodium ions 
migrated from the glass sample into the PASC coating of Example 2 in 
annealing tefrM4 zone 98 . One conclusion that may be drawn from a 
comparison of Examples 1 and 2 is that in the absence of an SIDB layer, 
thicker PASC coatings are less susceptible to sodium ion poisoning, thus 
maintaining higher PASC activity. — 

6) Please replace the paragraph beginning at page 49, line 6, with 
the following paragraph: 



- The results of the photocatalytic analysis shown in Table 6 
suggest that a titanium dioxide layer thickness of about 625A with no barrier 
layer (Sample I) can approach the PASC activity of a thinner 400A PASC 
coating over an SIDB layer (Sample KJ). It should be noted that for Samples 
KJ, the SIDB layer underwent an intermediate cooling and subsequent 
reheating operation described, which reheating operation may have reduced 
the SIDB layer effectiveness for Sample KJ, which might otherwise have had 
a higher PASC activity. - 



